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COMBUSTION. 


BY JOHN G. SADLIER, SPRINGFIELD, 0. 


Combustion plays a most important part in the history of 
all metals, as without heat it is impossible to produce or use 
them. The ores of iron, as they are mined, vary much in ap- 
pearance, some having a hard, rocky shape, and others again 
resembling different colored clays. These ores, when charged 
with a sufficient amount of limestone and coke or charcoal, are 
reduced to metallic iron. Usually there are several varieties of 
ores used by the furnaceman to produce the grades of iron de- 
sired for the different requirements. The chemical constitution 
of the respective ores enables the furnaceman to do this. 

It is held that iron is all of the same character if the im- 
purities could be removed from it. I do not believe that this is 
true. There is to my mind as great a difference between the 
irons produced from different ores, as there are differences be- 
tween the timbers growing in the woods. Some wood shows 
great strength and elasticity, while another is very brittle; some 
varieties are very soft, while others are very hard. 

It is true that the elements entering into the composition 
of cast iron play a most important part, yet the irons showing 
the same composition will not always, under the same circum- 
stances, show the same physical characteristics. As the physical 
qualities are the ones which make cast iron valuable for me- 
chanical purposes, too much care cannot be taken at the blast 
furnace to get the right ores and the right compositions of the 
resulting pig irons. With the proper care thus exercised, and 
a good furnace in proper working order, there need be no doubt 
as to the quality of the resulting iron. 

The iron is now ready for the second process. It goes to 
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the converter for Bessemerizing into steel, or into the air o: 
open hearth furnace, or into the cupola. In the case of the “ Mal- 
leable” or “Steel” furnaces, heated as they are up tg the melting 
point of the metal which is charged cold, it is interesting to note 
how the iron greedily absorbs the heat, as a sponge takes up 
water. The crystals begin to separate, and finally the whole mass 
sinks together, a wonderful change from a solid, hard substance 
to a fluid molten mass. 

Now, as there is much gas absorbed by the melted bath of 
iron from the waste products of combustion, and again much o: 
this remains in the iron when solidifying, it is highly important 
to have the combustion in the furnace just right. Thus, if there 
is too much air introduced into the furnace, in proportion to the 
fuel used, some of this results in an oxidation and consequent 
hardening of the metal. Then again, if there is too much fuel for 
the amount of air, the result is equally bad, as carbonic oxide 
is formed, which is also absorbed, forming the blow holes so of- 
ten seen in castings of steel and iron. 

Now, what is true in the furnace also holds good in the 
cupola, so far as charging too little coke and putting on too 
much blast is concerned. Iron melted under these conditions, 
when first tapped, may show up very hot; yet when conveyed 
to the mold in hand ladles, chills very rapidly, and in the smaller 
castings, or light sections of the heavier ones, there will be found 
under the skin a lot of blow holes. If too much coke is charged 
the melting zone is raised in the cupola, and the melted iron run- 
ning down through the thick bed is too long in contact with 
the blast. The consequence is a species of converter action which 
is highly undesirable. Too much care cannot therefore be tak- 
en to charge the proper amount of coke best suited to the blast. 

A pressure indicator on the blast pipe is not a reliable guide, 
for if the material charged is fine, it is apt to obstruct the passage 
of the air and show an apparently high pressure. The best guide, 
therefore, is to carefully observe the melted iron as it runs from 
the spout, which to the carefully trained, experienced man, shows 
what is going on within, just as though he were looking upon 
a stream of clear or muddy water. In the latter case he would . 
soon know there was something wrong. 

The iron as it runs out will contain much absorbed gas, 
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which escapes at the point of set. If you were to suddenly cool 
the ladle of metal as it stands at the cupola, if the iron were of the 
chilling variety, the entire mass would become one chill. From 
this sudden chilling to keeping the iron fluid as long as possible 
before it sets, and then letting it cool off gradually, there is an 
effect on the fracture to be observed which is of great interest. 
in the first case there will be no appearance of crystals, while in 
the last large flakes may be observed with the structure very 
open and porous. In all sections of castings, according to their 
thickness, from one-eighth of an inch to twelve inches, you will 
find a closing of the grain gradually towards the lighter section. 

From the foregoing it will be seen that the bringing out 
of two points is aimed at. First, that the same mixtute of iron, 
melted under the different atmospheric and heat conditions 
which may prevail at the time, will not produce the same grade 
of iron in the castings. Second, melted iron poured into a large 
ladle where it may become thoroughly mixed, will not produce 
the same grade of castings, if poured against a chill, in a small 
<ection or in a large section. In the first case the absorption 
of gases will vary, and the constituency of the melted mass is 
variable. In the second, the sudden chilling locks up all the 
occluded gases in the small sections, while allowing most of 
them to escape in the larger, slower cooling ones. The conse- 
quence will be the formation of the gas pockets above mentioned. 
Melted iron coming in contact with anything which would cause 
agitation, such as moisture from overly damp sand, or the pour- 
ing into hard molds, shows the same characteristics. 

The conclusion therefore is that to obtain a certain character 
of iron in a casting, reliance must not be placed entirely upon 
the nature of the iron charged into the cupola; but the atmos- 
pheric conditions, coke, blast, and character of casting to be 
made are also important factors; a most important one being 
the getting of a proper combustion. 





